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CO?\CERNING A STUDY OF KEROSENE OILS BY PHYSICAL 
METHODS. 
BY G. W. STEWART . .  
Kerosene oil has been the subject of investigation for a number of 
years, and with the result of improved processes in refining and an il­
luminant which fulfills a definite need quite satisfactorily. But these 
investigations have been conducted almost wholly from the point of 
view of the chemist. This is really not surprising when the complex 
character of the oils and the necessarily very complex . character of the 
chemical changes in the burning flame are considered. To secure any 
practical results by physical methods seems at first sight to be hopeless, 
for does not the illuminating power of the oils depend upon the con­
stituents, and how is it possible to obtain any information save by 
means of a: knowledge of these compounds ? Yet the investigations 
concerning which thi s  note is presented have given definite results, and 
assure us that a further investigation along physical lines is highly de­
sirable . 
l\fy object in this account is to give some of the results without . 
a detailed description of the experiments. The work will be published 
with sufficient details in the near future. 
The first problem attacked was the " illuminating power " of the oils. 
It should be  stated at the outset that the variations in illuminating 
power in the kerosene oils found on the market 'l:lre not sufficient to 
make the subj ect of illuminating power the most important field of in­
investigation.  Snch a study is .  however, one of the most difficult. ( The 
maximum variation in the · o i ls  studied i s  17 per cent ) . One of the 
first precautions observed was to secure a method of comparing the 
illuminatin g  power of the different samples under the same conditions. 
The conditions in clndr the lamp. the wick, the size of the fiame, the 
barometric pressure, the humidity, etc. The variation in the conditions 
of the atmosphere was elimirnited by the nse of a comparison sample. 
'\Vhenever tests were made , observations were taken upon the sample 
used as a standard of rompari;;;on . and all results reduced to the same 
basis. 
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]t i s  not rn�- desire to d i scuss here the methods·  by which the varia­
tion s in the othl�r c o n ditions 1-vere rlirninatrd.  Suffice it to say that it  
w;ls possible to  m ake test.8 of i llnminatin g  power fr. at werr a etually 
com p ara tin� .  
F o r  the  s11 k e  o f  a c euracy i t  should b e  stated that " i ll mn in ating 
power · '  as us1 • ( l  i n  this  paper refers to the c andle-power- honrs-per-g rarn, 
the mea surem ents of c a n dle-power b ein g made in one d i r e ction only, 
that dirf•cti on 'he ing p erpendicular to the plane of the fl arns . It was 
found tl iat th(• i lluminatin g power of the samples as ree('ived did not 
seem to haYC a ny defi n ite connection with any usual t0sts such as  resi­
due, den sity . a n d  viscosity. Of course n o  relation c ould b e  anticipated 
as  to the fire nnd flash tests.  and none ·were found.  It is impossible to 
conceive of any n"lat ion b etween the illuminating power and density 
and viscosity. yet the results of tlwse cxpel'iments do show a definite 
relat ion . th o u gh not a simple one .  
The illuminating power of samples obtained b�- the distillation of a 
good grade of k erm;en e  oi l  was  mea sured, and it was found that these 
distillates showed a d0finite relation between illuminating power and 
density. The former gradually increasl'S with the latter, the actual 
chan ge in murninating power b e i n g  3 per c ent between the densities 
0.78 and 0 . 8 :3 .  There was also found a definite relation between vis-
• 
cosit�- and density .  The fact that 1;uch a relation should exist in the 
distillates of on e sample of oil and yet not occur in 'the various sam­
ples of oil taken in the market, is most si gnificant. It wns this fact 
that led finall>· to  a method of comparison of the various samples of 
oil  which showed a definite result .  
T h e  meth o d  of procedure i n  this comparison will b e  explained with­
out giving the train of reasoning involved . A curve was plotted show­
in g  the relation  b etw0en viscosity and density in the case of the distil­
lates of the one sample of oil. ThiR curve was assumed to represent 
the ideal conditions. The viscosities of the tested samples  wer0 then 
compared with the viscosities as shown b y  the curve for oils of the 
given densities. The ratio between the so-called ' ' ideal ' '  viscosity and 
the actual viscosity was thus obtained. ( Where viscosity is used,  ref­
erence is made to the coefficient of viscosity . )  A curve was now plotted 
with illuminating power as ordinates and this ratio a s  abscissae .  The 
result, astonishing as  it may seem. is  that with 28 out of 30 samples 
tried,  the curve showed a definite relation . That is  to say, if this curve 
can be assumed to represent the oils correctly, the illuminating power 
of an oil should b e  m easured quite closely by measuring its viscosity 
and its drn i;;ity. This result suggests th e possibility of testing an illnm-
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inating oil without burning it and presents a most interesting relation 
between the illuminating power aud the physical tests of the oils . In 
the 28 samples the average variation of the illuminating power from 
that shown by the curve is  1 . 3  per cent. When it is remembered that 
measurements of candle-power within one per cent requires very good 
facilities ,  the accuracy of the curve becomes more remarkable .  
Having given this very striking result, the question very naturally 
ari ses as to the correctness of the curve . The majority of the oils tested 
were from samples of oils sold in North Dakota, but three of them were 
obtained from independent refineries in Pennsylvania, Ohio and Kan­
sas, and 13  of them we obtained on the market in the states of  Minne­
sota, Illinois, Iowa and South Dakota. Although the experiments do 
n ot demonstrate the limitations of the application of this cur.ve, yet it 
is not expected that the results can l;>e applied to oils coming from fields 
which are widely different . In fact, the agreement obtained in these 
experiments is very surprising. It is fair to say that the writer does 
not lay much stress upon the numerical results obtained in this inves­
tigation. In his opinion, the greatest value of these experiments is 
that they demonstrate beyond a doubt that there are possibilities in a 
! study by physical methods which have not been appreciated hereto­
fore . 
• 
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